Efficient production of transgenic mice by intracytoplasmic injection of streptolysin-O-treated spermatozoa.
Many methods for efficient production of transgenic animals for biomedical research have been developed. Despite great improvements in transgenesis rates resulting from the use of intracytoplasmic sperm injection (ICSI), the ICSI-based sperm-mediated gene-transfer (iSMGT) technique is still not optimal in terms of sperm permeabilization efficiency and subsequent development. Here, we demonstrate that streptolysin-O (SLO) can efficiently permeabilize mouse spermatozoa, leading to improved developmental competence and high transgenesis rates in iSMGT embryos and pups. In particular, the most efficient production of iSMGT-transgenic embryos resulted from pretreatment with 5 U/ml SLO for 30 min and co-incubation with 1.0 ng/µl of an EGFP expression vector. By incubating spermatozoa with Cy-3-labelled DNA, we found that fluorescence intensity was prominently detected in the head region of SLO-treated spermatozoa. In addition, blastocyst development rate and blastomere survival were greatly improved by iSMGT using SLO-treated spermatozoa (iSMGT-SLO) as compared to freeze-thawed spermatozoa. Consistent with this, a high proportion of transgenic offspring was obtained by iSMGT-SLO after transfer into foster mothers, reaching 10.6% of the number of oocytes used (42.3% among pups). Together with successful germline transmission of transgenes in all founders analyzed, our data strongly suggest that SLO makes spermatozoa amenable to exogenous DNA uptake, and that the iSMGT-SLO technique is an efficient method for production of transgenic animals for biomedical research.